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WRGHWHUPLQHWKHLQIRUPDWLRQDOHIILFLHQF\RIWKHPDUNHW7KLVLVYHU\LPSRUWDQWLQIRUPDWLRQIRUPDFURHFRQRPLFSROLF\
PDNHUV
:HDUHVHDUFKLQJIRUWZRWKHPRVWLPSRUWDQWRXWFRPHVRIWKLVVWXG\7KHILUVWVLWXDWLRQLVZKHQZHSURYHWKDWVWRFN
PDUNHW LV OHDGLQJ LQGLFDWRU RI JLYHQ PDFURHFRQRPLF YDULDEOH :H DUH DEOH WR SUHGLFW GHYHORSPHQW RI WKLV
PDFURHFRQRPLFYDULDEOHXVLQJLQIRUPDWLRQIURPVWRFNPDUNHW7KLVPHDQVWKDW(IILFLHQWPDUNHWK\SRWKHVLV(0+LV
QRWYLRODWHGDQGSROLF\PDNHUVFDQXVHWKLVLQIRUPDWLRQWRLPSURYHLPSOHPHQWDWLRQRIWKHLUPDFURHFRQRPLFSROLFLHV
7KH VHFRQG RXWFRPH LV WKH H[DFW RSSRVLWH VLWXDWLRQ 6WRFNPDUNHW LV ODJJLQJ EHKLQG JLYHQ LQGLFDWRU DQG WKLV
LQGLFDWRUFDQEHXVHGIRUSUHGLFWLQJIXWXUHVWRFNSULFHV,QWKLVFDVH(0+LVYLRODWHG$VDUHVXOWILQDQFLDOUHVRXUFHV
DUHQRWDOORFDWHGHIIHFWLYHO\DQGXWLOLW\LVQRWPD[LPL]HG7KHWKLUGVLWXDWLRQLVDOVRSRVVLEOHZKHQQRFDXVDOUHODWLRQ
LVIRXQGRUWKHUHLVFDXVDOLW\LQERWKGLUHFWLRQVEHWZHHQVWRFNPDUNHWDQGJLYHQPDFURHFRQRPLFLQGLFDWRU
7KHUHVWRIWKHSDSHULVRUJDQL]HGLQILYHVHFWLRQV,QVHFWLRQWKHUHLVUHYLHZRILPSRUWDQWWKHRU\DQGHPSLULFDO
OLWHUDWXUHUHODWHGWRWKLVVWXG\6HFWLRQGHVFULEHVXVHGPHWKRGRORJ\DQGGDWD$QDO\VLVDQGLWVUHVXOWVDUHSUHVHQWHG
LQVHFWLRQDQGWKHODVWVHFWLRQFRQWDLQVVXPPDU\DQGFRQFOXVLRQ
7KHRU\DQGOLWHUDWXUHUHYLHZ
2QHRIWKHPDLQFKDUDFWHULVWLFRIWKHFDSLWDOLVWLFHFRQRP\LVEXVLQHVVF\FOH$ORWRIUHVHDUFKHVKDYHEHHQFRQGXFWHG
DERXWWKLVWRSLFWU\LQJWRXQGHUVWDQGLWVQDWXUH:HDUHDEOHWRSUHGLFWEXVLQHVVF\FOHWRVRPHH[WHQGXVLQJOHDGLQJ
HFRQRPLFLQGLFDWRUVZKLFKWHQGWRULVHDQGIDOOLQDGYDQFHRIWKHUHVWRIWKHHFRQRP\2QWKHRWKHUKDQGVWRFNPDUNHW
LVDVVXPHGWREHIRUZDUGORRNLQJSUHGLFWRURIIXWXUHSURILWDELOLW\,VRIWHQFRQVLGHUHGDVOHDGLQJLQGLFDWRUDQGFDQEH
XVHGIRUSUHGLFWLQJHFRQRP\%XWVWRFNSULFHVUHPDLQXQSUHGLFWDEOHDFFRUGLQJWR(IILFLHQWPDUNHWK\SRWKHVLV
(IILFLHQWPDUNHWK\SRWKHVLVPHDQVWKDWVWRFNSULFHVDOUHDG\FRQWDLQDOODYDLODEOHLQIRUPDWLRQDQGZHFDQGLVWLQJXLVK
DPRQJZHDNVHPLVWURQJDQGVWURQJ(0+7KHVHWKUHHYHUVLRQVKDYHGLIIHUHQWPHDQLQJRIWKHSKUDVH³DOODYDLODEOH
LQIRUPDWLRQ´:HDNIRUPRI(0+WDNHVLQWRDFFRXQWRQO\FRPPRQSXEOLFO\DYDLODEOHLQIRUPDWLRQDERXWPDUNHWSDVW
SULFHV WUDGLQJ YROXPH HWF7KH VHPLVWURQJ IRUP RI(0+ DGGV VRPH IXQGDPHQWDO GDWD DERXW FRPSDQ\ VXFK DV
LQIRUPDWLRQDERXWSURGXFWPDQDJHPHQWEDODQFHVKHHWHWF7KHODVWIRUPRI(0+FDOOHGVWURQJFRQWDLQVDOOWKHGDWD
DOUHDG\PHQWLRQHGSOXVLQIRUPDWLRQDYDLODEOHRQO\WRLQVLGHUV%RGLHHWDO
:KHQ ZH VWXG\ FDXVDO UHODWLRQV EHWZHHQ VWRFN SULFHV DQG PDFURHFRQRPLF LQGLFDWRUV LW WHOOV XV D ORW DERXW
LQIRUPDWLRQDOHIILFLHQF\RIWKHJLYHQPDUNHW:HXVXDOO\DGGUHVVRQO\WKHZHDN(0+:HFDQGLVPLVVK\SRWKHVLV
DERXWZHDN(0+LIZHDUHDEOHWRILQGXQLGLUHFWLRQDO*UDQJHUFDXVDOLW\VWHPPLQJIURPPDFURHFRQRPLFYDULDEOHVWR
VWRFNSULFHV,QWKLVFDVHVWRFNPDUNHWSDUWLFLSDQWVZRXOGEHDEOHWRDGRSWWUDGLQJVWUDWHJ\WKDWJLYHVWKHPPRUHWKDQ
DYHUDJH UHWXUQVRYHU ORQJ WHUPSHULRG ,QRWKHUZRUGV LWPHDQV WKDW DOO UHOHYDQW LQIRUPDWLRQV FRQWDLQHG LQJLYHQ
PDFURHFRQRPLFLQGLFDWRUDUHQRWIXOO\UHIOHFWHGLQFXUUHQWVWRFNSULFHV
,IZHILQGWKDWVWRFNPDUNHWSHUIRUPDQFHFDQEHXVHGIRUSUHGLFWLQJPDFURHFRQRPLFYDULDEOHVRUSUHVHQFHRIEL
GLUHFWLRQDO*UDQJHUFDXVDOLW\LWLVWKHVLJQWKDWPDUNHWLVHIILFLHQW,QFDVHRILQGHSHQGHQWWLPHVHULHVQRUHODWLRQVKLS
VKRXOGEHREVHUYHGDQGWKLVEHKDYLRUGRHVQRWGLVUXSWPDUNHWHIILFLHQF\,WMXVWPHDQVWKDWVHOHFWHGPDFURHFRQRPLF
YDULDEOHGRHVQRWFRQWDLQDQ\XVHIXOLQIRUPDWLRQDERXWVWRFNPDUNHW
%XWZHH[SHFWWRREVHUYHVWRFNPDUNHWUHWXUQVDVOHDGLQJLQGLFDWRURIWKHPRVWPDFURHFRQRPLFYDULDEOHV$FFRUGLQJ
WR,NRNXWKHUHH[LVWDWOHDVWIRXUWKHRUHWLFDODSSURDFKHVVXSSRUWLQJK\SRWKHVLVWKDWVWRFNPDUNHWLVWKHOHDGLQJ
LQGLFDWRURIHFRQRPLFDFWLYLW\VWRFNSULFHVDUHDJJUHJDWRUVRIH[SHFWDWLRQVWKHUHDUHWKHFRVWRIUDLVLQJHTXLW\FDSLWDO
WKHHIIHFWRIWKHILQDQFLDODFFHOHUDWRUDQGWKHZHDOWKHIIHFW
6WRFNSULFHVDUHRIWHQH[SODLQHGE\GLYLGHQGGLVFRXQWPRGHO7KLVYDOXDWLRQPHWKRGLVEDVHGRQWKHRU\WKDWVWRFN
LVZRUWKWKHVXPRIDOORILWVIXWXUHGLYLGHQGSD\PHQWVGLVFRXQWHGEDFNWRWKHLUSUHVHQWYDOXH,QYHVWRULVWKHUHIRUH
FRQVLGHUHGDVIRUZDUG ORRNLQJSHUVRQ,IVWRFNSULFHVGHSHQGRQH[SHFWHGGLYLGHQGVDQGGLYLGHQGVGHSHQGRQ WKH
SURILWDELOLW\RIILUPVWKHQVWRFNSULFHVVKRXOGFRQWDLQLQYHVWRU¶VH[SHFWDWLRQVDERXWIXWXUHHFRQRPLFSHUIRUPDQFH
7KHVHFRQGWKHRUHWLFDOUHDVRQLVEDVHGRQDVLPSOHDVVXPSWLRQWKDWULVLQJHTXLW\SULFHVDUHORZHULQJFRVWRIHTXLW\
IRUILUPV7KLVSURFHVVUHGXFHVWKHZHLJKWHGDYHUDJHFRVWRIFDSLWDODQGOHDGWRPRUHRSWLPDOFDSLWDOVWUXFWXUHRIWKH
FRPSDQ\LQFUHDVHRILQYHVWPHQWVHWFUHVXOWLQJLQLQFUHDVHGIXWXUHHFRQRPLFDFWLYLW\
7KHILQDQFLDODFFHOHUDWRULVDQRWKHUWKHRU\VXJJHVWLQJVWRFNPDUNHWWREHOHDGLQJLQGLFDWRURIHFRQRPLFDFWLYLW\
7KHSULQFLSOHRIWKLVHIIHFWLVYHU\VLPSOH+RXVHKROGVDQGILUPVKROGLQWKHLUEDODQFHVKHHWVRPHILQDQFLDODVVHWVIRU
H[DPSOHVWRFNV,IVWRFNSULFHVDUHULVLQJLWDOVRLPSURYHVFUHGLWZRUWKLQHVVRIWKHVHVXEMHFWV$VDUHVXOWWKH\FDQ
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ERUURZ DQG VSHQG PRUH ZKLFK LQFUHDVHV IXWXUH HFRQRPLF DFWLYLW\ 7KLV SURFHVV FDQ WKHRUHWLFDOO\ ZRUN LQ ERWK
GLUHFWLRQV%HUQDQNHHWDO
7KHODVWPHQWLRQHGWKHRU\LV WKHZHDOWKHIIHFW7KHZHDOWKHIIHFW LV WKHFKDQJHLQVSHQGLQJWKDWDFFRPSDQLHVD
FKDQJHLQSHUFHLYHGZHDOWKDQGLVXVXDOO\SRVLWLYH,WLVLPSRUWDQWWRSRLQWRXWWKDWLQFDVHRIVWRFNPDUNHWWKHZHDOWK
HIIHFWGHSHQGVVWURQJO\RQVWRFNRZQHUVKLSLQDFRXQWU\*HQHUDOO\LQ(XURSHDUHVWRFNRZQHUVKLSUDWHVORZHUWKDQ
LQ86DQGWKXVZHDOWKHIIHFWLVDOVRORZHULQ(XURSHDQFRXQWULHV3DLHOOD
7KHHPSLULFDOHYLGHQFHLVQRWDOZD\VWKDWFOHDUDVWKHWKHRU\7KHUHODWLRQVKLSEHWZHHQYDULRXVPDFURHFRQRPLF
LQGLFDWRUV DQG VWRFNPDUNHW SHUIRUPDQFH KDV EHHQ H[DPLQHG LQPDQ\ VWXGLHV0RVW RI WKHVH VWXGLHV IRFXVHG RQ
GHYHORSHGPDUNHWVHVSHFLDOO\RQWKH8QLWHG6WDWHV6WRFNPDUNHWDVDOHDGLQJLQGLFDWRURIUHDOHFRQRPLFDFWLYLW\ZDV
FRQILUPHGLQVWXGLHVIURP)DPD&DPSEHOO/HH&RPLQFLROOL2WRR)RUHVWL
 DQGPDQ\ RWKHUV2Q WKH RWKHU KDQG%LQVZDQJHU  FODLPHG WKDW VWRFNV DUH QRW OHDGLQJ LQGLFDWRU RI
HFRQRPLFDFWLYLW\LQ86VLQFHVWRFNPDUNHWERRPLQHDUO\V
)RURWKHUGHYHORSHGFRXQWULHVFRQVLGHUDEO\IHZHUVWXGLHVDUHDYDLODEOHZLWKPRUHLQFRQVLVWHQWUHVXOWVHJ3HDUFH
7KRUWRQ&KRLHWDO$\OZDUGDQG*OHQRU6WRFNDQG:DWVRQ&RQILUPDWLRQRI
VWRFNPDUNHWDVOHDGLQJLQGLFDWRULVPRUHRIWHQLQWKHVHVWXGLHVEXWLWLVQRWVWULFWO\GRPLQDQWRSLQLRQIRUDOOGHYHORSHG
FRXQWULHV
0RRNHUMHH3HDUFHDQG5ROH\DQG7DDPRXWLH[DPLQHGUHODWLRQVKLSEHWZHHQVWRFNPDUNHW
UHWXUQVDQGPRQH\VXSSO\7KH\IRXQG0DQG0YDULDEOHV WREH VLJQLILFDQW LQGLFDWRUVRI VWRFNPDUNHW UHWXUQV
7KRUWRQVWXGLHGVLWXDWLRQLQWKH8.DQGIRXQGPRQH\VXSSO\WREHODJJLQJEHKLQGVWRFNPDUNHWSHUIRUPDQFH
DQG6HUOHWLVLQYHVWLJDWHGPRQH\VXSSO\LQ86DQGVXSSRUWHG(IILFLHQWPDUNHWK\SRWKHVLV
$OVR H[FKDQJH UDWH RU YDOXH RI WUDGH EDODQFH FDQKDYH DQ LPSDFW RQ VWRFNSULFHV HJ%DKPDQL2VNRRHH DQG
6RKUDELDQRU0RUOH\DQG3HQWHFRVW
1RWHZRUWK\LVVWXG\E\+DELEXOODKHWDOZKLFKH[DPLQHGUHODWLRQVKLSEHWZHHQLQWHUHVWUDWHSULFHOHYHO
QDWLRQDOLQFRPHPRQH\VXSSO\DQGUHDOHIIHFWLYHH[FKDQJHUDWHDSSO\LQJ7RGD<DPDPRWRORQJUXQ*UDQJHUFDXVDOLW\
WHVW$FFRUGLQJWRWKHLUUHVXOWVLQWHUHVWUDWHDQGPRQH\VXSSO\OHDGVWRFNSULFHVDQGVWRFNSULFHVOHDGVWKHUHVWRIWKH
YDULDEOHV
0HWKRGRORJ\DQGGDWD
7KLVVWXG\IROORZVWKH7RGDDQG<DPDPRWRSURFHGXUHWRWHVWIRU*UDQJHUFDXVDOLW\DQGDSSOLHVDQDO\VLVRQ
PRQWKO\GDWDIURP-DQXDU\WR6HSWHPEHU:HH[DPLQHELYDULDWHUHODWLRQVKLSEHWZHHQVWRFNPDUNHWUHWXUQV
LQ*HUPDQ\DQGVHOHFWHGPDFURHFRQRPLFLQGLFDWRUVVXFKDVLQGXVWULDOSURGXFWLRQLQIODWLRQPRQH\VXSSO\LQWHUHVW
UDWHWUDGHEDODQFHDQGH[FKDQJHUDWH
6WRFNPDUNHWSULFHVLQ*HUPDQ\DUHPHDVXUHGE\EOXHFKLSVWRFNPDUNHWLQGH['$;FRQVLVWLQJRIWKHPDMRU
*HUPDQFRPSDQLHV WUDGLQJRQ WKH)UDQNIXUW6WRFN([FKDQJH7KLVLQGH[ LQFOXGHVIRUH[DPSOHFRPSDQLHVVXFKDV
6LHPHQV %0:$GLGDV RU $OOLDQ] ,W LV D WRWDO UHWXUQ LQGH[ DQG WKH HTXLWLHV XVH IUHH IORDW VKDUHV LQ WKH LQGH[
FDOFXODWLRQ
,QWKHIROORZLQJ7DEOHDUHOLVWHGDOOLQYHVWLJDWHGYDULDEOHV)LUVWFROXPQVKRZVYDULDEOHQDPHDQGVHFRQGFROXPQ
DEEUHYLDWLRQVIRUSDUWLFXODUYDULDEOHXVHGLQWKLVVWXG\7KHUHDUHDOVRXQLWVRIDOOYDULDEOHVDQGVRXUFHRIWKHGDWD
6XEVHTXHQWDQDO\VLVXVHVQDWXUDOORJDULWKPVRIWKHGDWDH[FHSWWKHYDULDEOHUHSUHVHQWLQJLQWHUHVWUDWH
 
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7DEOH9DULDEOHVGHVFULSWLRQ
9DULDEOH /DEHO 8QLWV 6RXUFH
'$; '$; ,QGH[ %ORRPEHUJ
,QGXVWULDO3URGXFWLRQ ,3 ,QGH[ *HUPDQ)HGHUDO6WDWLVWLFDO2IILFH
&RQVXPHU3ULFH,QGH[ &3, ,QGH[ *HUPDQ)HGHUDO6WDWLVWLFDO2IILFH
0RQH\6XSSO\ 0 0LOOLRQV(85 (XURSHDQ&HQWUDO%DQN
,QWHUHVW5DWH ,5 3HUFHQWDJH %ORRPEHUJ
7UDGH%DODQFH 7% %LOOLRQV(85 'HXWVFKH%XQGHVEDQN
([FKDQJH5DWH ;5 ,QGH[ %DQNIRU,QWHUQDWLRQDO6HWWOHPHQWV

7KHPRVWFRPPRQPHDVXUHRIWKHRXWSXWRIWKHHFRQRP\LVJURVVGRPHVWLFSURGXFW*'37KLVYDULDEOHFRQWDLQV
WRWDOSURGXFWLRQRIJRRGVDQGVHUYLFHVLQJLYHQHFRQRP\,QJHQHUDOWHUPLWLVHDVLHUIRUWKHFRPSDQ\WRLQFUHDVHLWV
VDOHVZKHQ*'3LVJURZLQJZKLFKLVDOVRJRRGIRUWKHSULFHRILWVVWRFNV2QHRIWKHSRSXODUDOWHUQDWLYHVLVLQGXVWULDO
SURGXFWLRQZKLFKLVPRUHQDUURZO\IRFXVHGRQWKHPDQXIDFWXULQJVLGHRIWKHHFRQRP\,QGXVWULDOSURGXFWLRQPHDVXUHV
WKH RXWSXW RI LQGXVWULDO HVWDEOLVKPHQWV LQ WKHPLQLQJ DQG TXDUU\LQJ LQGXVWU\ PDQXIDFWXULQJ DQG SXEOLF XWLOLWLHV
3URGXFWLRQLVEDVHGRQWKHYROXPHRIWKHRXWSXW7KLVYDULDEOHLVXVHGDVDOWHUQDWLYHLQVWHDGRIUHDO*'3EHFDXVHUHDO
*'3LVQRWUHSRUWHGPRQWKO\
7KH UHVW RI WKH LQGLFDWRUV DUH UHODWHG WRPRQHWDU\ VHFWRU$V DQ LQGLFDWRU RI LQIODWLRQZH FKRRVH WKH LQGH[ RI
FRQVXPHUSULFHV,QIODWLRQLVWKHUDWHDWZKLFKWKHOHYHORISULFHVULVH0DQ\FRXQWULHVEHOLHYHVWKDWVWDEOHORZSRVLWLYH
LQIODWLRQLVEHVWIRUWKHHFRQRPLFKHDOWKDQGLWLVRIWHQYHU\LPSRUWDQWSDUWRIWKHPDFURHFRQRPLFSROLF\
1H[WYDULDEOHLVPRQH\VXSSO\UHSUHVHQWHGE\0,WLVWKHPRVWOLTXLGFRPSRQHQWVRIWKHPRQH\VXSSO\DVLW
FRQWDLQV FDVKDQG DVVHWV WKDW FDQTXLFNO\EH FRQYHUWHG WR FXUUHQF\0RQH\ VXSSO\ LVRIWHQ FRQVLGHUHG DV OHDGLQJ
LQGLFDWRUEHFDXVHPRQHWDU\SROLF\FDQEHLPSOHPHQWHGDQGREVHUYHGSUHWW\TXLFNO\EXWLWVHIIHFWFDQWDNHVHYHUDO
PRQWKVWREHFRPHYLVLEOH
,QWHUHVWUDWHVDUHNH\GHWHUPLQDQWRIEXVLQHVVLQYHVWPHQWH[SHQGLWXUHV:KHQWKH\DUHORZLWLVPRUHDWWUDFWLYHWR
LQYHVWDQGERUURZPRQH\9DULDEOHFRQWDLQVGDWDDERXW\HDUJRYHUQPHQWERQG\LHOGV7KLVLQGLFDWRUZDVVHOHFWHG
EHFDXVHRIDYDLODELOLW\RIWKHGDWDIRUWKHZKROHREVHUYHGSHULRGDQGLWLVJRRGDSSUR[LPDWLRQRIWKHGHYHORSPHQWRI
WKHLQWHUHVWUDWHLQHFRQRP\
7KHODVW WZRYDULDEOHVDUHWUDGHEDODQFHDQGH[FKDQJHUDWH7UDGHEDODQFHPHDVXUHVWKHGLIIHUHQFHEHWZHHQWKH
H[SRUWVDQGLPSRUWV([FKDQJHUDWHLVDQREYLRXVIDFWRUWKDWDIIHFWVWKHLQWHUQDWLRQDOFRPSHWLWLYHQHVVRIDFRXQWU\
7KLVYDULDEOHUHSUHVHQWVDQHIIHFWLYHH[FKDQJHUDWHZKLFKLVDZHLJKWHGDYHUDJHRIWKHLQGLYLGXDOH[FKDQJHUDWHVRID
SDUWLFXODUFRXQWU\ZLWKLWVPDLQWUDGLQJSDUWQHUV7KHELODWHUDOH[FKDQJHUDWHVDUHZHLJKWHGDFFRUGLQJWRWKHLPSRUWDQFH
RIHDFKSDUWQHUFRXQWU\¶VVKDUHRIWUDGHZLWKWKHUHSRUWLQJFRXQWU\7KHUHDOHIIHFWLYHH[FKDQJHUDWHLVDGMXVWHGIRU
LQIODWLRQ
)LJXUHVKRZVWKHJUDSKVRIWKHGDWDLQOHYHOV$YLVXDOLQVSHFWLRQVXJJHVWVWKDWWKHYDULDEOHVLQOHYHOVGRQRWKDYH
FRQVWDQWPHDQ:HFDQVHHWKDWPRVWRIWKHVHYDULDEOHVVKRZVWURQJWUHQGDQGSUREDEO\DUHQRWVWDWLRQDU\,QFDVHRI
'$; LQGXVWULDO SURGXFWLRQ&3,PRQH\ VXSSO\ DQG WUDGH EDODQFH WKHUH LV SUHVHQW LQFUHDVLQJ WUHQG&RQYHUVHO\
LQWHUHVWUDWHDQGH[FKDQJHUDWHVKRZGRZQZDUGWUHQG
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
)LJ7KHGDWDLQOHYHOV
7KHILUVWVWHSLQRXUDQDO\VLVLVWRH[DPLQHWKHWLPHVHULHVSURSHUWLHVRIWKHGDWDDQGILQGWKHLURUGHURILQWHJUDWLRQ
:HKDYHDOUHDG\FKHFNHGWKHSORWVRIHDFKYDULDEOHWRVKRZQDWXUHRIWKHGDWD7KHQZHXVHIRUPDOWHVWVIRUSUHVHQFH
RIWKHXQLWURRWWRGHWHUPLQHWKHRUGHURILQWHJUDWLRQ7KHSUHVHQFHRIXQLWURRWLQGLFDWHVWKDWWKHGDWDVHULHVLVQRQ
VWDWLRQDU\7KHPRVWSRSXODUDQGZLGHO\XVHG WHVW IRU WKHXQLW URRW LV$XJPHQWHG'LFNH\±)XOOHU WHVW'LFNH\DQG
)XOOHU'LFNH\DQG)XOOHU2QHRI WKHDOWHUQDWLYHV LV WKH.ZLDWNRZVNL3KLOOLSV6FKPLGW6KLQ WHVWDOVR
NQRZQVLPSO\DV.366WHVW.ZLDWNRZVNLHWDO
7KHQZHKDYHWRFUHDWHELYDULDWH9$5PRGHOVDQGGHWHUPLQHDSSURSULDWHODJOHQJWK)RUWKLVSXUSRVHZHEDVHRXU
FKRLFHRIWKHODJRQWKH$NDLNHLQIRUPDWLRQFULWHULRQ$OOPRGHOVDUHFUHDWHGIRUGDWDLQOHYHOV1H[WVWHSLVWRWHVW
SUHVHQFHRIDXWRFRUUHODWLRQLQRXU9$5PRGHOVWRPDNHVXUHWKH\DUHZHOOVSHFLILHG,IZHILQGDXWRFRUUHODWLRQZH
WU\WRLQFUHDVHODJOHQJWKWRGHDOZLWKWKLVSUREOHP
)RU WLPH VHULHV ZLWK WKH VDPH RUGHU RI LQWHJUDWLRQ ZH FDQ SHUIRUP FRLQWHJUDWLRQ WHVW :H XVH -RKDQVHQ¶V
PHWKRGRORJ\EDVHGRQRXUSUHYLRXV9$5PRGHOVWRVHHSRVVLEOHSUHVHQFHRIFRLQWHJUDWLRQ7KLVVWHSSURYLGHVXVD
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SRVVLEOHFURVVFKHFNRQWKHYDOLGLW\RIRXUUHVXOWVDIWHU*UDQJHUFDXVDOLW\LVH[DPLQHG%HFDXVHLIWZRWLPHVHULHVDUH
FRLQWHJUDWHGWKHQWKHUHPXVWH[LVWV*UDQJHUFDXVDOLW\EHWZHHQWKHPLQDQ\GLUHFWLRQRULQERWKGLUHFWLRQV%XW*UDQJHU
FDXVDOLW\FDQH[LVWVHYHQEHWZHHQWZRQRWFRLQWHJUDWHGWLPHVHULHV
1H[WVWHSLVWRFUHDWH9$5PRGHOZLWKp+mODJV:KHUHp LVQXPEHURIODJVIRXQGLQRXUSUHYLRXVDQDO\VLVDQGm
UHSUHVHQWVPD[LPDORUGHURILQWHJUDWLRQRFFXUUHGLQWKHSURFHVV,IDOOWLPHVHULHVDUHVWDWLRQDU\DWILUVWGLIIHUHQFHVZH
VHWm LVHTXDOWRRQH7KHQZHWHVW*UDQJHUFDXVDOLW\XVLQJ:DOGWHVWIRUOLQHDUUHVWULFWLRQEXWRQO\IRUWKHILUVWpODJJHG
YDOXHV7KH:DOGWHVWVWDWLVWLFVLVDV\PSWRWLFDOO\FKLVTXDUHGLVWULEXWHGXQGHUWKHQXOOK\SRWKHVLV5HMHFWLRQRIWKLV
K\SRWKHVLVVXSSRUWVWKHSUHVHQFHRI*UDQJHUFDXVDOLW\
5HVXOWV
4.1. Unit root tests 
)RUIRUPDOYHULILFDWLRQRIRXUILQGLQJVDERXWQRQVWDWLRQDULW\RIRXUYDULDEOHVWKH$XJPHQWHG'LFNH\)XOOHUWHVW
DQG.366WHVWDUHXVHG7KHIROORZLQJ7DEOHVKRZVWKHUHVXOWVRIWKHWHVWVIRUSUHVHQFHRIDXQLWURRWLQOHYHOVDQG
ILUVWGLIIHUHQFHV)RUHYHU\YDULDEOHLVVKRZQWHVWVWDWLVWLFDQGSYDOXHIURPERWKWHVWV,QFDVHRI$XJPHQWHG'LFNH\
)XOOHUWHVWWKHQXOOK\SRWKHVLVLVQRQVWDWLRQDULW\DQGH[DFWO\WKHRSSRVLWHIRU.366WHVWZKHUHWKHQXOOK\SRWKHVLV
VWDWHVVWDWLRQDULW\RIWKHWLPHVHULHV
7DEOH8QLWURRWWHVWV
 'DWDLQOHYHOV 'DWDLQILUVWGLIIHUHQFHV
 $')WHVW .366WHVW $')WHVW .366WHVW
9DULDEOH WVWDWLVWLF SYDOXH WVWDWLVWLF SYDOXH WVWDWLVWLF SYDOXH WVWDWLVWLF SYDOXH
'$; í    í   
,3 í    í   
&3, í    í   
0 í    í   
,5 í    í   
7% í    í   
;5 í    í   

2EWDLQHG UHVXOWV FRQILUP RXU DVVXPSWLRQV $XJPHQWHG 'LFNH\)XOOHU WHVW VKRZV WKDW DOO YDULDEOHV DUH QRQ
VWDWLRQDU\DQGDUHVWDWLRQDU\DWILUVWGLIIHUHQFHVRQVLJQLILFDQFHOHYHO.366WHVWJLYHVXVH[DFWO\WKHVDPHUHVXOWV
DQG FRQILUPHG RXU ILQGLQJV $FFRUGLQJ WR WKHVH UHVXOWV ZH FDQ FRQILGHQWO\ VWDWH WKDW RXU GDWD VHULHV FDQ EH
FKDUDFWHUL]HGDV,
4.2. Optimal lag selection 
1RZZH KDYH WR HVWLPDWH WKH DSSURSULDWH ODJ OHQJWK IRU WKH9$5PRGHOV LQ OHYHOV$OO9$5PRGHOV FRQWDLQ
FRQVWDQW7KHDSSURSULDWHODJLVVHOHFWHGDFFRUGLQJWR$NDLNHLQIRUPDWLRQFULWHULRQ$,&IRUHYHU\PRGHO7KHQLWLV
QHFHVVDU\WRFKHFNLIRXUPRGHOVDUHZHOOVSHFLILHGPDLQO\ZHKDYHWRHQVXUHWKDWWKHUHLVQRVHULDOFRUUHODWLRQLQWKH
UHVLGXDOV)RUWKLVSXUSRVHLVXVHG3RUWPDQWHDXWHVWIRUVHULDOFRUUHODWLRQZLWKQXOOK\SRWKHVLVRIQRDXWRFRUUHODWLRQLQ
WKHUHVLGXDOV,Q7DEOHDUHUHVXOWVIRUWKLVWHVW
 
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7DEOH$XWRFRUUHODWLRQ
9$5PRGHO /DJVE\$,& WHVWVWDWLVWLF SYDOXH
'$;YV,3   
'$;YV&3,   
'$;YV0   
'$;YV,5   
'$;YV7%   
'$;YV;5   

:HFDQQRWUHMHFWWKHQXOOK\SRWKHVLVLQDQ\FDVH7KLVPHDQVWKDWWKHUHDUHQRDXWRFRUUHODWLRQLQWKHUHVLGXDOVDQG
ZHGRQRWKDYHWRDGMXVW ODJV LQRXUPRGHOV:HFDQDVVXPHWKDWRXU9$5VDUHZHOOVSHFLILHGDQGFRQWLQXHZLWK
VXEVHTXHQWDQDO\VLV:HKDYHDOVRIRXQGRSWLPDOODJOHQJWKPDUNHGDVp IRUHYHU\PRGHOLQWKLVVWHS
4.3. Johansen’s cointegration test 
7KHXQLWURRWWHVWVSUHVHQWHGHDUOLHUVXJJHVWWKDWDOOYDULDEOHVDUHFKDUDFWHUL]HGDVLQWHJUDWHGRIRUGHU7KDWPHDQV
ZH FDQ DQDO\]H FRLQWHJUDWLRQ EHWZHHQ YDULDEOHV ,Q 7DEOH  DUH UHVXOWV IRU -RKDQVHQ WHVW EHWZHHQ'$; DQG DOO
PDFURHFRQRPLFYDULDEOHV7KHUHDUHYDOXHVRIWHVWVWDWLVWLFVIRUHYHU\ELYDULDWHPRGHODQGDOVRDSSURSULDWHFULWLFDO
YDOXHV
7DEOH-RKDQVHQWHVW
 9DOXHVRIWHVWVWDWLVWLF &ULWLFDOYDOXHV
 ,3 &3, 0 ,5 7% ;5   
U         
U          

$FFRUGLQJWRWKHVHUHVXOWVSRVVLEOHFRLQWHJUDWLRQRFFXUVEHWZHHQ'$;DQGLQGXVWULDOSURGXFWLRQ,QWKLVFDVHZH
FDQUHMHFWQXOOK\SRWKHVLVRIQRFRLQWHJUDWLQJYHFWRUVU RQVLJQLILFDQFHOHYHODQGDFFHSWWKHDOWHUQDWLYHRIRQH
RUPRUHFRLQWHJUDWLQJYHFWRUV
7KHSUHVHQFHRIFRLQWHJUDWLRQEHWZHHQVWRFNPDUNHWSULFHVDQGVHOHFWHGPDFURHFRQRPLFYDULDEOHVSURYLGHILUP
HYLGHQFHWKDWWKHUHH[LVWVDQLQWHUDFWLYHUHODWLRQEHWZHHQWKHP,IZHGLVFRYHUVRPHVRUWRIWKLVUHODWLRQVKLSLQELYDULDWH
DQDO\VLVWKHUHLQHYLWDEO\H[LVWVDFDXVDOUHODWLRQVKLSDWOHDVWLQRQHGLUHFWLRQ
4.4. Granger causality 
7KHODVWVWHSRIRXUDQDO\VLVLVWRFUHDWH9$5PRGHOVZLWKp+m ODJVDQGWHVW*UDQJHUFDXVDOLW\XVLQJ:DOGWHVWIRU
OLQHDUUHVWULFWLRQV1XPEHURIODJVp ZHWDNHIURPVHFWLRQDQGLQFUHDVHLWE\EHFDXVHDOOYDULDEOHVDUH,OLNH
ZHNQRZIURPVHFWLRQ7KHQZHXVH:DOGWHVWIRUWKHILUVWp ODJVDQGGHWHUPLQHSUHVHQFHRI*UDQJHUFDXVDOLW\
7KHUHVXOWVRIWKLVDQDO\VLVDUHLQIROORZLQJ7DEOH
 
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7DEOH*UDQJHUFDXVDOLW\
1XOOK\SRWKHVLV WHVWVWDWLVWLF SYDOXH
'$;GRQRW*UDQJHUFDXVH,3  
,3GRQRW*UDQJHUFDXVH'$;  
'$;GRQRW*UDQJHUFDXVH&3,  
&3,GRQRW*UDQJHUFDXVH'$;  
'$;GRQRW*UDQJHUFDXVH0  
0GRQRW*UDQJHUFDXVH'$;  
'$;GRQRW*UDQJHUFDXVH,5  
,5GRQRW*UDQJHUFDXVH'$;  
'$;GRQRW*UDQJHUFDXVH7%  
7%GRQRW*UDQJHUFDXVH'$;  
'$;GRQRW*UDQJHUFDXVH;5  
;5GRQRW*UDQJHUFDXVH'$;  

:HFDQUHMHFWWKHQXOOK\SRWKHVLVRIQR*UDQJHUFDXVDOLW\IURP'$;WRLQGXVWULDOSURGXFWLRQDWWKHVLJQLILFDQFH
OHYHO1H[WLPSRUWDQWUHODWLRQVKLSLVEHWZHHQ'$;DQGPRQH\VXSSO\:HIRXQG*UDQJHUFDXVDOLW\LQERWKGLUHFWLRQV
DWWKHVLJQLILFDQFHOHYHO7KHODVWFDVHZKHUHZHFDQUHMHFWWKHQXOOK\SRWKHVLVLVIURP'$;WRLQWHUHVWUDWH7KLV
UHODWLRQVKLSLVVLJQLILFDQWDWWKHVLJQLILFDQFHOHYHO,QDOORWKHUFDVHVZHFDQQRWUHMHFWWKHQXOOK\SRWKHVLVDWWKH
VLJQLILFDQFHOHYHODQGZHDUHQRWDEOHWRILQGDQ\HYLGHQFHRI*UDQJHUFDXVDOLW\
6XPPDU\DQGFRQFOXVLRQ
7KLVSDSHUWHVWV*UDQJHUFDXVDOLW\EHWZHHQ*HUPDQVWRFNLQGH['$;DQGVHOHFWHGPDFURHFRQRPLFLQGLFDWRUVXVLQJ
7RGD<DPDPRWRDSSURDFK$QDO\VLVLVIRFXVHGRQPRQWKO\GDWDIURP-DQXDU\WR6HSWHPEHUDQG
LQYHVWLJDWHVLQGXVWULDOSURGXFWLRQLQIODWLRQPRQH\VXSSO\LQWHUHVWUDWHWUDGHEDODQFHDQGH[FKDQJHUDWH
$FFRUGLQJ WR -RKDQVHQ FRLQWHJUDWLRQ WHVW ZH IRXQG FRLQWHJUDWLRQ EHWZHHQ'$; DQG LQGXVWULDO SURGXFWLRQ LQ
*HUPDQ\2XUVXEVHTXHQWDQDO\VLVYDOLGDWHVWKLVUHODWLRQVKLSDQGGLVFRYHUVWKDW*UDQJHUFDXVDOLW\VWHPVIURPVWRFN
LQGH['$;WRLQGXVWULDOSURGXFWLRQ$FFRUGLQJWRWKLVUHVXOWVWRFNPDUNHWFDQEHFRQVLGHUHGDVOHDGLQJLQGLFDWRURI
HFRQRPLFDFWLYLW\,WFRQILUPVRXUDVVXPSWLRQEDVHGRQWKHRUHWLFDODQGHPSLULFDOHYLGHQFH
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